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(54) ROTARY DEFECT INSPECTION DEVICE 

(57)Abstract: 

PURPOSE: To inspect at high speeds the defects in the 
surface of a substrate on which a circuit pattern or the 
like is formed by using a simple signal processing 
system. 

CONSTITUTION: A beam 29 from a light source 26 
illuminates the point P to be inspected of a wafer 1. A 
beam 32 from the point P to be inspected forms on a 
rear focal plane 33 a Fourier-transform spectrum of a 
circuit pattern formed on the point P to be inspected via 
a Fourier transform, lens. A beam obtained when a 
rectilinearly-patterned Fourier-transform spectrum is 
removed from the Fourier-transform spectrum by a 
space fitter 34 is received by photoelectric conversion 
elements 401-40N=N. As the wafer 1 is rotated by a 
turntable 21 and moved in (y) direction, the space filter 
34 is rotated in synchronization with the wafer 1. 
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(x, y) ttt-tn-enftflEa.R^ftSo.^ft-TJ: 

[0031] 05 (a) - (c) «, -€-n-etl0 1 © 7 
- "J Xgj£ l/>X3 1 ©^ffliJU^ffl (7- 'J Xg&TB) 
3 3±T". 7-UX^tfeU>X3 l©MPtC«tO*JfS$ 
n5X^f-J«3 3a^f„ 15 (a) IC&I^T 
9XA±©SMP (*^IC«01 ©7 — 'jx^u-> 

x*3 1 ©^BiC'Ktt-r-s. ) ±©i-p©^-r (/t^— 

>ZL- -y h) 3 7 ©»2p^^ (x ' , y ' ) iSB© 

(x, y) tfa. ftSd, fc&r. cot*. ^ 

h;U«*^3 3 artT*li^$n-5^ffl«&^X^^ h 
;H4, S^MS^ (x ", y ') tW-frT'ELIO&ytfJi 

ftv&mQ&m&tLfzmmzi (u, v > ±©-gi5^© 

y-f 3 7<D&m&m% (x ' , y ' ) fcgE 
E©J*S^ (x. y) t3&t&fft«*«o, , a, Rtf a 

0^3"6fiX^©ftBQ$-4>^(c, (u, v) ±t=[ll 

CtlSrgffiffliJ (^B©JffiS* (x, y) ) fr*> 
M.Z>t. 05 (a) . (b) Rtf (c) tC^-rcfc^IC, 

h)imm3 3 aF*gics^$ti^>^m®&scx^^ 



•1 
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[0 0 3 2] Se-pT. S4(C^f«to«C'i7X/MO[ilte 
lC<fcD> P3«O^Si^4 3±£&gt&P 1, P2, P 
3, lxT#ffr©y-f (3 7 A, 3 7B« F*J© 

tais/^— >©fcK£tftSEt--a«£, 0 6 tC jfrT J: 5 
■c. #y-r©nKicpiMbTiHie-r^)^m7^;PiS' 3 4 

fp'D-teftBQT&O, Si7^M 3 4CD¥SL«, X 
^ h;l-ffi*£3 3 artTi4«Q7^bft*>igl^&4 4*1? 

[0 0 3 3] 01©^ffl7-fM3 4t. 

«lffl©ltt©3t7r-Y/t • A*>H;U3 8,~38,ffll 

Ttt&<. «*©^-f ©HK^^ — >fcS#bTl"3CD^ 
M7^fM 3 4T«*T*. *LT. ^ffl?^;^ 3 4 

W7^^3 4^jiiaLfe»©7->jxx^^ h;i/©^ 

Kfl-#S»5£U £©*i!iSiCJ;DKI%©W*©#53iJ£fr 
5. 

[0 0 3 4] n uT, 0 5 (a) ~ (c) Kl43»**8« 
©flE«* (x, y) fcttLT-°£-n-°fnft°£a.. a, fttf 

7 tC^-Tit^^ — > 5 2T*5tt^. £©tfrtSm^ 
->5 2H ^3 7±0iWi*0x' WiC^fbT 
(07Tte/3 = 4 5° ) T3aibTV>*. £©:* 
frTt, H^«3 3 artl;I«Sn2.7-Ux 

hM*. ^n-enis (a) ~ (c) <Dmmi$-z 
x««ii±© u «i(c*f i/T^s^ -c£-e-r*ii*iR«c*f l 

©^^©feBQilc^^n-SjESW^© 

[0 0 3 5] lot, 0 7{£5k£*IT^3#S/3 (Z\tl 
$•4 5° T*x' tttC3?M-T^>iti^/-°^->5 2 

14, 0 9lC^rctc){C, ««©**»»«■«!: 9feD. JL 

^7-ui^ioui c^-r rt©-s*as«*©x ' 
W) i;»ai3 5" (=90° +/s) -cxis-rsaatw 

5 3 A7&<&S£:&£. 

[0 0 3 6] @7©/t^->5 2^tCfcy'frt©(gg& 

/i^->(c«, y-r 3 7rt©«2pjs^^©x' wuc^l 

0° . 90° » Xlil3 5° ^©A* 
->&fttET2>o Cltie.©E«l«©IllSS/t^->{c*t^ 

-r^>fc*tc«. hi oic*-r«t^»c> 7-ux^iB® 

utt (^|*i©»2fiffi^©x '«) tC^bT^tl-^n 
-45\ 0* , 45' , 0° T3£irr-5j£3t# 




#11^7 - 8 3 8 4 0 
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5 3A~5 3D±0WSW7^M3 4«gi:/i 
5. fcT, *«©^H7^;^ 3 4$r^gffl-r-5Cl<h{C 
<fc9, ffi#©Ii]S&/1^->{C^SnTVi-5iti^«A°^ — 

>©7— ux^/iij'— >(4«{S^*$n-sfe<* < £© 

2M7^ JI/^ 3 4*a^©"^XA±©lH]?S/'°^->tC*f 

[0 0 3 7] ^©^M?^;]^ 3 4 <£ffii&-f S^A* 
->KJ4£fc. ^Sgg|5©^A°^->t2^7C©^aBA^ 

io T«c:ne.$r#gij-r«.fcsi)ic. 0 1 iz&tfzmmM&m 

3 3©jfi^tC^W^&|gc^$^J-r-5.^7r'f A* • A' 
>F)l>3 8,-3 8»OJB®&|H«LTl»-5. ##J£n 

A 1 —ANir^C-S., 
[0 0 3 8] Bill! y-f 3 7rt©»^ffi^ (x 

', y") \z¥ftttfaizmmtintz2&7i.<Dmm/<i$' 

->©— ^iJtLT©[Hl?S/1^->5 4*5^L, 0tt/^ 
— >5 4 &Mf$.?Z>teM^? — 1HIZI urn 
~0. S/imigSTiS. ^(DfcBb. 0 1 ©&&,<& P_h 
20 ©MBJX4°v h^£;l*Hc«»:©^A^->^ft-r«). 
H©*fl-TTf, #4 3 7rt©*JpJSe*» Cx;' , y ' ) 

tmm<z>mm& (x, y> twe^si^, SHMft 

^13 3 _k©X^ MI/fRtt3 3 a(*3tcS^$n-588S5: 
6<)^7— UXX^i7 h;U5 4Sr01 3(CS^-r. Z.<Dii 

0^j£#©fegQ£jg,£<fcLT, S*Pffi!3%©x 
" MRtfy ' *ft(C^n^n¥ff{37— Ux^ffii©^ 
|BJ«»SkfiJi4J-©utt&tKv«|*»3£«$nTVi-6. 0 4tC 

■stiiWi/M ©ehekahj, ^-ri*3©S2pM^ 

(x '« y') tSS©^* (x, y) <h#&T« 
30 a«^{t"T-S>. ^©Affia^a, . a, Wa, ©«-£■ 

fcx^ h;i/M®3 3 a^tcs^sn^x-^^ h;i44, 

^-6*101 2 (a) ~ (c) (C^T«fc^iC, J^g^ 

(u, v) £mz\mQ<»m&.*<¥>i>\zjHmatmm\s 
[0039] y-r pw&mm&m (x - , y ■ > tgs 

©JffiSJS (x, y) iA%tMa*0° ~3 6 0° © 

mznzz.^? bMt. 0 1 3 ic^T^-picfefiQ©® 

,^$rtp'D<i:LT0T^¥S©R^©^3 4A|*Jffl/^- 
40 >54Ti&S. 0 1 3 tC&HT. 01OIA1±©^ 
^75^38£T-5ftIfc©X^ 

3 3 afiC»4rWi:?t4t5. fi£oT> ^RS#&< 2 
^7C©^WM?S:iB^J$r#-r-5)08&/1^->©^^^ 

p±{c#eE-r-5»^ic^-r-g.x^^ 1 

* Wl/^£3 3 aSr5J-fiJL,Tf#^nfctt^©X^i/ h;U 

^mffi«trt©^x^;u^-^?,, 0 2 tc^rxr«-fr»j 

Hl^tcJ:O^P(g75i*|Vifc©i:i|aj5gr'5>fca6(c« 1 

nfcx^^ h;u^Wffi^©F*g©^< «t*> i ^©^taM 
so ^rttcxw-r^^x^ju^-^^ro^fli^TT^n^ 




(7) 
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[0 0 4 0] Z.<DtzMZ\t. X^f b)\sffit&3 3 ai*j£ 

t> licDtfitiimmzmi 3©a*->5 4#a«=>£j:^j: 

m\$. mwoimjh (x, y ) ty-r^wsipffiffi^ 
u *, y ') t<D&mmmz£K>. x^wi4K#3 

3 artlCliglSn.S^-'JXX^ fifiQOJS 

.£„ ^(Dtztb. Z.(DftPttm-?\t. X^P MHW«3 3 

-tj>FW©Nfi©X^;7 h;^tUM«5 4„ 5 4,,-, 5 
4»{C^fiJT^>. ^LT> SICD^WA*- A*>H;i/ 
3 8„3 8i.-, 3 8„©— 73©3g®£\ 0 1 4 (a) 
OfSJ'kPWOX^ H;HftHJfW*5 4„ 5 4».„-, 5 
4,±{CiHB-T-5>. ^niCctO. X^;7 hJl^J£3 3 a 
Wora^RttCONOcDX^^ h;U^W®«5 4„ 5 4 t , 

• -. 5 4»©7-'jxx^i7 h;u^. fft-enaicf 

W»*T4 0 h 4 0„,-, 4 0,T*tf^n 20 

[0 0 4 1] 014 (b) Hl£«CDj&|ff& (x, y, 
z) lCfe(t-5Sffl7^c;|/^3 4, [Hiett3 5. llBfiDJt 
77-fA-A*>t < ;i'OSS3 8a, RtXliffl»^7T-r 

^O014 (b) tC&HT. ai3 8a^l;010^7 
r^f A* • A>h*JU3 8,~3 8„CD3S®^0 14(a) 

[0 0 4 2] ±afc©j;-5fc#fllK:J:fttf; 7I/m±t? 

*»jftP*ffi»WKlKatll(E3£3lELT. 30 
J: 0 7XA l ®E»/^->©iS*»«-© 7- U 

OA?->i5^07- | JXtiX^7 -Ml^EltU £ 

tt, tfctiJ{I#Al~AN£ii4iILfcfI^B 1~BN£/5t 
N®*/J\«*«J$T*)E»*T?&<, ±^©3>tfi-^ 40 

[0 0 4 3] 014 (a) IC^-ri^fC 

h;kh*3 3 ai&ra-tRt*;©^^^ h;^m^«5 4, 

~5 4,K#«LT, N;|/ftffli«0^^- 
4,~5 4»C04>ICEiHtt/1^->©7'-UX^A^ 

aottHnms^iaii-r*. ^w^ju^ 4£« 
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fflT^^fc*. ^W7^;^3 4 £f1;gST3¥K# : f^^:J• 
3?lJ,&a^&-5o 
[0 0 4 4] #fgIECD!SS 2 HJgWCOt*0 1 5 * 

*iHbT»wr*. d©0 1 5 tci5^T0 1 ic^-r* 

Oil 5£«feT. E&A^-^t^j&^tlfc^XA 1 

a*. *—>y— r;p2 i±icicB£tt, ^->x— 

2 l*«@(E«i|2 2^UTSP»IHE»2 3fc»«t*tlT 
2 3 Oftf^fci 0 >>IA 1 tt, Sfettl 
2 2 ^cf'blClHlteb/i^^ y 73r6]lCi^l!)-r-5. ^n(C«t 

h3t*«. 7xa i ±««#wc*/vr 7;Ptticia(E^fi 

U 7IA l (D«iBo^MCD^MttiE«nKX(cllff$ti 

[0 0 4 5] Zf)V2 l©±3frfc*V»T, ft« 

2 6^6jWWSn*3t*2 7tt, f-AX7XA>y2 
8fc±DWM#HJB©¥fr*fcJ|C2 9 tt&-oTWt\s>X 
4 5iCA#tT-S. Ml/>X4 5{CctO^$nfc^* 
2 9DIJ, >>xa i ±©mSP±i:W^.tSI83 0 
mSlOX** h3ttbTflg|t3n-5. «7XA 1 ©_k3f 

ux^ifeu>X3 i iiEg^n. y—vx^Wiu 

>X*3 1 CD&a*j£>tt£xn 1 ©^ffi 1 a^6MjM6IK 
f © Hg©B±»c-a:BLTv*-5. 

[0 0 4 6] 3t5K2 9DKiO-**jSP*»656*-r«3t 
3fc3 2tt7-'JXiil/>X3 ltCAStU 7-Ul^ 
&U->X3 1 **jgLfc^3 2 AlCiD. 
&1->X3 l(Dft|IM03 3 ±\zm&$}lZ7 J )15> »J 
>yL5^7-'JXX^7 hMW^tl?.. 7-'JI 

^Wkv>X3 ltt, AW-rsftjfcKi.s&igsh.t. ^© 

f s i n0KJt«-r*Wtt*Wr*. 7-«JXfil/> 
X3 Hi. «A«h= f s i n 6> TSfc>£*l-5#14£W 

-r-st-r-So cxAia>s«Mfc3t3 2«, «ax i i 

#&0,£fcLT:7— UI^1/>X.3 HcAItU 
IlM3 3±0«ii5h, #f s i n 0.©;£l;:3fcX# 
s> hSJBjST*. 3t«2 6Sl/;*)tl/>X4 5£^trH8 
BJ*C93t*ft^AX2<hbT, 3tiAX2«AXll; 

J:0'>XAlO*®^6-tO**SWSn*3tSt2 9 E 
©ft«lAX3te, ^iAX UC*fLT*3«0,T'2ML 

[0 0 4 7] *jS[Jfi«Ttt7->Jx«|ft^>X3 1©M 
P«. 7XA 1 OgBA^ffl^iAX 1 {C*fLT^Iffi0 

, ©3tsc*»A»T?€r*e** < fc^tzft, '&mm&m 3 
3±tm2 9 Eogmmfomx^z hju&mfe-r&z. 

-5 £:&!>. )tiAX 1 h,(= f s in (9,)©fiffiQ^ 
KI*-r-5^2 9E (0^) ©X^i? 
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->t>©itt«a5»o7-ux«8s/^^->«»iiaji:sn, 

)V5> 3 4 ©ftjli&gR£3jlT£. 

[0 0 4 8] *mnm\zi$\,*Th. mimm&tmmz 

9XAl£0lEjfe3SL&*«S, Ol/MOBtetrafflb 
TSIB7-fJ^3 4Siate"r*^<!:tCJ:0. &ffl7 -{ )l 
9 3 4 C± O*«OiaK/X^->©a*»»07-'J X 

4SrffljMT^^*lc«, 2^7cMICgH?'J5nfclH]8S/1i5' 
tt, tftMRAB 3 3 ©ifi&T l fflwftx r -f a* • A> H 

JU 3 8 , ~ 3 8 » (MteJ3f5£©£E») ©^-n-g-'n©— 7? 
©SBBfc«fcDafeB«-ai3nfc». a£7y-rM* • a>f;u 
3 8,-3 8»©te73CD^®{C#ftbTffi«£ttfcft* 

*»* : P4 0,-4 o.wgftffiicxit-rs. 

[0 0 4 9] 3t*S^ : f-4 0,-4 0»T'^;«^b 
T#6nfcitt)fi§Al~AMIl 0 2<h|B|«*©f§#$a 

tKB^fdffl0^7r<A*- • A*>K;i/3 8,-3 8, 
[0 0 5 0] »l*««ltra«fc*aEM«T , b. 7XA 

jl©& & «0 z> y-f 1*3 ©ussa - >\z -o ^xtti^nm 

?->lC*fLT 1 7©^H7^JW 3 4T*U£;-r-5. 

©/t#, ^.my^)V93 4£ffli&L/c:&©3£sfc£:7— u 

*Pte©*r$8©#S'J£fir5,, 

[0 0 5 1] CCT, 0 5 (a) - (c) tC&tt&^S 
OAS** (x, y) CJfrUT^-tl-enaKa,. a, ROC 
a, £W11teLT^*^-r 3 7rt»H]S&/15'->^ 0 

->5 2lt *W 3 7 Jt x ' WlC^tLT 

(0 7T(J/3 = 4 5° ) T£HUTfr>«. CO* 
frTT. MPfH*3 3 artKl«JK;5n*:7-yx 

x^^h;u«, fnfnii 6 (a) - (c) ommu 
bTajt^«©A^->'c*s. ^-©«tt©/^-> 

©±£fct. 0^fiK^©fi:BQ±tc^fi)c$n^iESIt^ 
©«fPW©X^? h;M3 2fc«fc0«j£Sft.5. 




!ftgiW7 - 8 3 8 4 0 
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[0 0 5 2] -^©lESIt^WX^^ MI,Q2tt. 01 5 
©7-UXggSU->x*3 1 KJ^X^ b)im&3 3 a 
rtfctt#SEL&V»#. 01 5®7-UlS{Sl/>X3 1 
©MP£;*;^< L-T, X^hM«33ai»)fcj£U 
X^? 3 brtSftSTfffcJ^KTfttf. 

BJBtti&»HJB©3tJfc2 9 DWWt^IA 1 ©SB<C& 
^SniHSfefe. 01 6©X^^ h^Q2ttt|R^(C 

10 [0 0 5 3] fiEoT, 0 7lC^$tlT^SAS/3 (dtl 
£4 5° if*) Tx' WcSEST*B[i»^^->5 2 

tt, HI 7fcjR*\k3fc. ^tt©^F@Bjg|5^j;D^»3> 

io7-'jit»ui (^-rrt©*2pj^n«©x ' 
m> tc^aii3 5' (=90° +/3> T?3zm?zmytw 

5 3A^gtft5. 01 7(C*J^T, JEKI-bt 

©X^? (O&ftfifcfr) (^©^©teBQ^X 
^9 V)Vm.*$L3 3 aWftfe^l^STWSg^l^L, 
2>t. tfQ5 LTf gL, OTOWM 3 4 A 

20 &mo£?\zmi stDQmy-iJi? 3 4<D7zz2&wkfe 

[0 0 5 4] Sfc. 0 7©A^->5 2JJWcfc^-ri*l 

©iK/^-^ctt. y-r 3 7^©*2pjs^^©x ' n 

KLttls-OZ-tABlBifi. 0" . 9 0' . XI113 5' ^ 
(D/\7 — >^ffi-r-2>. Cltl?.©ifiifS«©lHlii&A^ — > 
i'*tJ^^-57ta4)(C(S, 01 8 fc^T =k?(C 7-'JliS 
«|®©utt (y-Trt©S2p^^©x 'ft) iCttLT^- 
n-?-*tl-4 5° , 0" . 45' , Rtf9 0* T^H-T'S 
aBfc*5 3 A- 5 3DJ;l9ft5^W7^M34W 
30 MIC. *tlt,&WffiS 3A-5 3D©iffitt, 

-5-ti-€ : mES#t7 , d©ffiRtt©X^i7 h;i,Q 2 ©fiS©H 
-16: 

[0 0 5 5] 018 ®$K7 ^^34 *jliaT-5.3tA 
^->(C«±(C. *:&Sg|5©^A^ — >t 2^©JfS8/1 

0ijTttdns?:#sij-r^fca6ic. 01 5\z$>nz&®m 
aw 3 3 <w&mz&mmwi&.ti&&ftm?2>9t7 t< n 

• n>Y)\>3 8,-3 8,©^®SiH«LTli-5. ^-ffil 

40 fi^Al-AMi&S. 

[0 0 5 6] 01111 ^ 3 7A®£4U£*£ (x 
', y") icW^75|6l(CE?iJ$nfc2^7n©aWn^ 
->©— ^JibT©(El!S/ , ?^->5 4?r^L. 08S/1^ 
->5 4$Mt5^^->©§4©- iTJttl j^m 
-0. 3»mgSTW. -tOfcft. Bl®«ft/aP± 
OHBWX#y h^rt(Ctt&©ffi^A^->At#SE-r-2>. 
CO^frTT. y-T 3 7 rt©S^M^^ (x ' , y - ) 

t.mm.v&m* u, y) £&*Ht-v&2>®-&, '&®m 

3 3±©X^^7 h;Pffl*S3 3 artlcS«$nf.ffil^ 
50 UlX^i' hfr5 5 501 9lt^-r. d©t 




MH«ftJS#©uttfttfvtt*«iE*3nT^*. 0 4 (c 
wti5l:i>i/MO@fil:f|su. y-fi*j©S«lf?* 
(x', y') <hgB©Jfflft* (x, y) tAtfttA* 

iCX^i? h;HR«3 3 afHlzmmznZT.^? bMt. 
ttl^tim 2 0 (a) ~ (c) iC^TiotC, 
(u, v) £#Mcte«Q©JB£S+»£>fcaa^d:HJMl, 

TUHg-r-s. 10 
[0057] y-f ft<Dmmmm& w , y • > <ts« 

©&&* (x, y) tWiSa^O' ~3 6 0° © 
£$6HT»f x-^ b;i^i£3 3 artl;« 

fSSSttSX^ bMt. 017 ic^TJ^ic&BQ©!! 
^*4"'£>i: bT}?r5£¥fil©Rffi*©«*£ 3 4 M*J©A^— 
>t?fe-5. 0 1 7 fC&UT. 01©>}XA1 _t©^PflgR 

©HflHWAEJ'j £#-r £ @»/^- >©**««»jS P ± 
izWtE-rz>M-&lz5£$i-fz>zs<.? Ml/ (^JAtf019lC 20 
Sti^)S»W^->5 5) {CttLT, X^l- 
JHK*£3 3 a^fiJLTW^ttAc^&WX-^ b)Mktti 

ti?i«<oiii»ic<to^PiS3^«i«r»fe©tJpjs-r*fcae)ic 

[0 0 5 8] Z.(DfzSblZ\t. X^ hJU^«3 3 aft£ 

fciootttHi«ii:ii 9©/^->5 s&AZte^J: 30 

3fc-r*u*.6v>. ^©j;^^^#j©*j*«a^#x.?>n 
*. H2i (a) «&«>**©-■« ss-r. ^©^*w 
fttt. gfi©*«i« (x, y ) t^-frt©aipas«* 

(x', y') t©AlSM^ICj;5-rx^i7 h;PM«3 
3 artl:«**n«miMa:7-'jx^'«j' bJUHfi. fit 
\Z x 7j|6] iCfi^Tjfa £ *T * d £ IC* g L £ tlfz t> 
©~t?£ D . x^|6]fCft^F6)£WT-5^©««tC##J 
-f-5. 02 1 (a) KfcUT, H^©X^^h;U^3 
3af, y^(6]l-^W^Ic^©MfB©X^^ h;i/^tH 
■<R*5 6„ 5 6 1( -, 5 6»(C^#Jf-5o ^LT, 01 40 
5®3t7 7-fA' • A*>H;U3 8„ 3 8,,-, 3 8,©— 
7j©$SH£, 02 1 (a) ©^#i©X^X hJI/ftttftitt 
5 6„ 5 6_„--, 5 6, ±lcHBT&. CtltCJ^. 
X^i? hJ|/ffi«3 3 art©^©Mffl©X^i7 h;U^tH 
fiP£5 6„ 5 6,,-, 5 6,©7- l JI7^7 MUrt*. 
tn-?nil 5©3t«^m^4 0», 4 0 W ,-, 4 0 

[0 0 5 9] 02 1 (b) teX^i? h;l/^3 3a©» 
$WJ£©{fc©0iJ£:^U Cl©02 1 (b) £*5HT. X 

b;i^*sS3 3 a$ry*fS]lcH>f)efaRiT^«©fi«lC 50 
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#£|JU cft5Wtt©«tt£*ft^n2ffl©X' , <2?y.n' 

&WSlSt5 7„ 5 8, > 5 7„ 5 8,. 5 7., 5 8 

. izftm-rz. f lt, 01 softy r^n- a*>kjp 

3 8 l ~3 8,O«Mli2mT**0 > 02 1 (b) © 
X^ h;P^aM«J5 7, ~ 5 7., 5 8, ~ 5 8.IC0 

1 5©ftXT-f A • A*>K;i/3 8, ~3 8,©— 7}<MQ 

M<£ga«-r-5o d©«£. 01 5©^ffflX-CJl/^3 4iZ 

£Q£<%mmvtj.\ / ±Mt£&m&ti.^j:ofcmmiz. 

X^ 3 a#2*^Wfc$MWSnT^*. 

[0 0 6 0] d©^2H^Jir«tn«, ^lHJg^liN 
^tcOx/M ^Efi^ttL^^^, >7IA1 ©Ulteif^ 
11/1^7^^3 4 Slater* d£K:J:?>. ^RBX 
^ 3 4 tc J; 0 6 ©7- U Xg&A 
— >£lflji;LT^3. fl/T, SK7-^M 3 4 €ril 
i!L;&OT#*%ftSEift*?4 0,~4 O.tCJcDtfcWft 
fCfflJStl. ifSjSlC*R8©ftBRtf±i*$^©tfctB/^ 
ffton*. -coRlc*l£Ml«Ttt. m l £ffi0y©tt^J: 
0t>»flMSlj&®3 3±T0 5tot«^6ja<*nfc7- 

*507-u x^j^^^«-^tc: o •Aytmtt<DmmT~& 

(rife©. *Sll6«©«k'5fcO^OtfiR»*v6|Knfe B jj^$ 

[0 0 6 1] #ClC, 0 1 ©HJg0ytC*5^T7— 'JX^tft 
I/>X3 1 ©f^feOIC ljte©^X7"r/N* • A> H-Jl^/H 

^fc»Mi:t)$i2 2%mmv-zm.w-rz>. 02 2« 

— }?f*#lfc@2 2 tr^^T. ^xauoSMP 
$:f^«i:-r-5^ffi4 6 ±{^7/-^ A' • 7N'>h';P4 7„ 

4 7,,-, 4 7,©^-*l^n©— iffi^lHB-T-S). -tu 

t. -en^77-f a • 7n*> K;i^4 7, , 4 7,,-, 47 
, ©^tvenoffcsss. ^x/n 1 ©«®{c*f-r^ffii^(c 

^T9IA1 ©^ffllCW^®3 3±{CgHttL. d© 

B3 3±ic2SMxw-;i,^3 4^BH«-r-5.. 

[0 0 6 2] ifc. ^I/>X'4 5(C.J:0m^$*lfe^e 
$29D^ ^854 6©— aP©MP4 8 S^LT^X/N 
l±©tt^Ptrflg#tL, «tftj*P«»6«^-r-53ttSC3 

2 Sr-^n^^tXT-f A* • nyb)VA 7„ 4 7,,-, 4 7 
,^1/T13 3±IC#<, d©*£, ^I4 6«*g 
^RfT^xt. r 7XAl^6.ffij6g{c:*fbT^SeTltm 
Stl^3 2©^SSh«R s i nfiiJSt), X-'JX 

• A*>K;U4 7„ 4 7,, 4 7»«. 0 1 ©7-'JX 
'^1/>X*3 1 iMf C^XA 1 ±<D0K/^->^ 5 

[0 0 6 3] *fc. ^2 9D(CJ;0^XA1^?>-^© 

s^sit$n-2>^2 9 E#®3 3±-caija-r^tefi 

(0^1«^©ficB) S:*>L>ibT^WX^;i,5'3 4Sr 
->©Ifii^g|5^©7-'JX^^i:, ^my^)l^3 
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[0 0 6 4] Z.(DW>%. ?XAl©*ttj£P*»SS:lRC: 
#LT*Sfcfcft0Tl#USftS3fc3fcfc3fc:7r-r A* • A* 

>k;p^^l,th3 3tc#^n^fcise), 23fc3»*a*fijfr 

[0 0 6 5] 

[3giE©#iS] *«WK:«fcn«, *->x-:7;p&tf» 

©> awto^Br©xiB«ttE*jiifl[cff'5j:t««T**. 

<M"W©fl»jfe 6 ^BS©&BX«±£ $ J; 
5CLTV>8fcJ6, «-*Ha3JR©flMfcjJ«ttl&Tr*D, EL 

[0066] mwLcDmtetLmmisXimy j )v* 

.#R*«. AIR 0 S*PA ir->07-'JlJ»^->© 
0ifc*«»©ttB*H>i6tUT«6lll7-<;^*iaii-r* 
»£K: tt, jtSSttA * - S © 7 - U X-teVMLiMfiBk 

[0 0 6 7] 7-'Ji*Jtet#*?l:J:!)4)«3 

^bxi«a©^«^»i^©ic#<«-&ic«, 

si±ic-tn-€ t n-jsi»<ffisn, «ua*«*n6— «©Br€- 
©¥®±^©iE*t^ t mm&w izm $ nx n &»&© 

*7r-f A*3C£3&feT^l£Lfc«-&l;:tt, 7-Ul^» 
[0B©ffiW=tiftHJ] 

[0 1 ] *%H£<kS|p|££!KHHfelEgB©ft 1 HM^J 

[02] 9mw<D{gn«!,w&<DXf6#m®i&<D-m>6:m 

[0 3] **fi«0«#iaa*0«KO**SJ|9J»JllKK!!) 
— #1 Sr^rf 7 a y ^ 0t?* & . 
[0 4] 0 1 ©7XA 1 ±0tSf«*S«7Cf S0 

[0 5] mmmmtz&KTmm&mx'w , y- ) 

t^«©j^g^ (x, y) itffcTfl&aqgftbfcfc^ 



18 



[0 6] fSiMMMn&fflyj )\,# 3 4 t7s^ h;HK 
«3 3 at*Stfffi0T$5 5 

[0 7] »>XA±0^rtOit«tt/^^ — >©— 
-r&*¥K0T&<5, 

[0 8] (x' , y' ) (7-UlfilO 

(u, v) ) t£M<Dmm& (x, y) tdt^-r 

Afl»«£fl:Lfc«£©, 0 7©Iti^ttA^->©7-U 
xx^ h;p©«JB©KMHT**. 
10 [09] a7©Htt/^->07- Ul«fty^- > 
SrEih-r-S>7ta6©)!l^5 3 AfcjR-TBI-T?**. 

[010] **©#fa©ifi»R/t* — >©7-'Jlfi 
^->£Hlhf *&»©*£#» 5 3A~5 3D5ff 
ZQfflyj)}'? 3 4 0T&-5. 

[011] r >XA±©y-frt«2^7cB<)75:^A^ — > 
©— #J£^-Tl!£7W®0T&-5. 

[012] mmmm& w , y - ) (7-ui^b 

(Dmm% (u, v) ) <ig«©*g|^ (x, y) ttfte 
-$~A3l&Mitl>fzM-&<D, 01 1©A^— >coy— ui 
20 MUCttHOBiWHT**. 

[013] 01©7-UXf^S±ttte01 1CDA 
^->©7-'jXX^? h;i/£^T0Tr*3o 

1014] (a) «il©7-Ux^Hl/>X3 107 

0, (b) IfflU (a) OftmJj&i&mmLfzmeKD 

0 1 ©SH7^;^ 3 4 £7fc:7 A* • A*> Y)\s<D1i&W 

[015] *%BJ©^2 5Ug^J**-r«fiS0T*-5o 
[016] »2*Jfi«Kl*ViT. *2pfflfC^ (x' , 

30 y ' ) (7-ui^ii©*ii* (u, v) ) tmm<D 

(x, y) ijtf&TaflEtfSftlx 0 7 
©itlSUKA:* — >©7 — UiX^? hJKD^ioiKBJB 

[017] ^2H^JIC*5^T. 0 7©jS|g^A^ — > 
©7-'JX^^A^->S:Eihf *fc»©aE3t#5 3 A 
£*-f0T&-5. 

[018] £2|gjK0lfc:&Vvr. ©73|6l©i»i68«A 
^->©7-Uxg&A*->&ffiltT£fc«©ji3frffr 
5 3 A~5 3D€r#T-5^P^7^;PiS' 3 4 £:7kT0T?$> 
40 4. 

[019] «2HJfi«fc:**t*Hl l©W/^->© 
7->JX7s^7 h;i-£?frf0Tr&-5. 

[02 0] ^2jgJS^|{r*^T. »2pJ»g* (x' , 
y' ) (7-UifM©JtIf (u, v) ) tSK© 
BO** (x, y) t^TAK^ftLfc*^©. 0 1 

1 ©A^->©7-'jx7.^i7 v)v<ovtm<D%mmv$> 

[02 1] (a) «01507-Uxfl!l/>X3 1ffl 
7-'Jix^? h;MW*3 3 a©##j#i*©-0ij£^-r 

50 0. (b) li7-UlX^f M!/«tt3 3 a©^fiJ7fj* 
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[02 2] El 1 ®7-'JX^U>X3 1 <D<Rt>K)\Z 1 
-r*rffl0T*&-S, 



1 9IA 

2 1 ?->7— 7)V 

2 3 nmmmM 

2 4 D — ^ 
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* 2 6 KM. 

3 1 7-'JI^l/>X 
3 4 $M7-f;^ 
3 6 lUfcgfS 

3 8,-3 8, *7 7^A'-A*>H^ 

4 0,-4 0,,. ftHg&ijf^- 
41,-40, ififltg 

4 2,-4 2, uynu— $ 

4 7,. 4 7,,-, 4 7, 3t7 7^A--A->H^ 

* io so «/jNffi#>tbias& 
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A1 A2 A3 
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42 t a 
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